Abstract: Background and Objectives: To describe the knowledge and attitudes related to the acceptance of the flu vaccine during pregnancy in women, from two Health Departments of the Valencian Community (VC), during the 2015-2016 season, after receiving prenatal care. Materials and Methods: A prospective observational study was conducted during the annual vaccine season of women ascribed to prenatal care. A midwife offered flu vaccine advice and afterwards conducted a telephone poll of a representative sample, in order to find out the reason for accepting or rejecting the vaccine. Results: Of the 1017 expectant women who received advice about the vaccine, 77.4% (95% CI: 74.8-79.9%) declared their intention to vaccinate. After the recommendation, the vaccine coverage was 61.6%, with a percentage of accordance of 98.8% (95% CI: 98.0-99.6%) between the coverage declared and the Nominal Vaccination Registry (NVR) of the VC. Additionally, 67.2% of the expectant women were interviewed (n = 683). Most were aware of the recommendation and identified the health center and the midwife as the main sources of information. The internet was a consistent source in favor of vaccination 80.8% (n = 42). The obstetric variables (risk during the pregnancy, end of pregnancy, and feeding the newborn) did not have a statistically significant relationship with the vaccination. The women declared a high adherence to the vaccinations present in the child vaccination calendar, but rejected (31.3%) the flu vaccine, as they had not received it previously and did not want it because of their expectant state. Conclusions: The women positively evaluated the effectiveness and safety of the vaccines. However, with the flu vaccine, "not being previously vaccinated" and the "doubts about its safety" represented more than half of the reasons put forth for its rejection. Ensuring that the flu vaccine is perceived as more effective and acceptable through the messages directed towards the expectant mothers, directly through the midwives or through the communication media and social networks, will result in an increase of vaccine coverage.
Introduction
Recommendations for vaccines are constantly expanding, given the addition of new susceptible groups to the population that need immunization protection, and the development of greater evidence about the safety and benefits of vaccines [1] .
Pregnant women and children below one year-old are the two collectives that are at most risk of being severely affected by transmissible diseases, and this is the reason why the World Health Organization (WHO) has recommended vaccination against the flu in any trimester of pregnancy, including them as a group with a high-risk of serious diseases [2] .
To achieve a successful immunization program, it is necessary for the population to have confidence on the benefits and safety of the vaccines. The delay of vaccination or its rejection (vaccine hesitancy) is multifactorial, and is related to complacency, the difficulty of accessing the vaccines, or the lack of confidence towards a specific vaccine [3] [4] [5] .
At present, vaccine coverage and the acceptance of vaccines during pregnancy is sub-optimal, and this is due, overall, to the fear of the adverse effects and the lack of information or advice from health professionals. Thus, the objectives set forth by the Healthy People 2020 initiative for influenza, in the US, point to a 80% coverage as desirable. In this country and in the rest of the world, coverage does not exceed 50% of flu vaccination for pregnant women and the registration of vaccination activities is not homogeneous [6] [7] [8] [9] . In Spain, vaccine advice was introduced into any trimester of pregnancy starting in 2013, and from that time onwards, an overall coverage of around 27.6% was achieved and in the last 2018-2019 season of 38.5%. [10, 11] .
Health professionals, especially those in primary care, offer vaccine advice to expectant women during the flu season campaign period [12] . Children of vaccinated mothers receive passive immunization through placental transfer of antibodies and breastfeeding [13] [14] [15] . Continuous efforts are needed to increase the knowledge about the safety of the vaccine among pregnant women. In this context, health professionals and the communication media play an important role [16, 17] to ensure adequate prenatal attention [18, 19] .
Efforts are also being made that are geared towards improving the vaccine itself. Mothers' perceptions of the safety and effectiveness of the influenza vaccination are related to the achievement of a longer-lasting effectiveness (it is estimated that it decreases three months after its administration), a greater matching with the annual epidemic trends, and the perception that flu is not dangerous during pregnancy [3, 20, 21] .
The objective of this research was to estimate the degree of acceptance of the flu vaccine by evaluating its relation with obstetric, sociodemographic, and temporal variables, and analyzing the reasons behind the rejection during the pregnancy of a sample of expectant women in two health departments, Torrevieja (TV) and Elche-Crevillente (EC) from the Valencian Community (VC, Spain).
Materials and Methods

Study Design
A prospective observational study, directed towards expectant women who were tended to during the monitoring of their pregnancy, was conducted during the 2015-2016 flu season campaign (15th October 2015, to 31st January 2016) in two health departments (TV and EC), which were comprised by 10 primary care health centers. These two departments provide health coverage to a total of 320,000 inhabitants (170,000 in TV and 150,000 in EC).
Participant Recruitment and Informed Consent
Initially, a training session was provided for the midwives from the 10 primary health centers. They were trained on flu vaccine advice and a registry was created for the gathering of the study variables. The expectant women were selected in a consecutive manner, according to their visit, with an appointment to the midwife's office. The ones who declined to participate due to a language barrier, those who had suffered the death of the fetus, or had a contraindication for receiving the flu vaccine, were excluded. The study variables included in the registry included sociodemographic data and obstetric characteristics of the expectant women; the health department (TV/EC), country of origin (Spain/Not Spain); age (≤24, 25-29, 30-34, 35-39, ≥40); previous pregnancies (1, 2, ≥3); number of abortions (0, 1, 2), current pregnancy trimester (1T, 2T, 3T), and month of visit to the midwife (October, November, December, January); and the intention or predisposition for becoming vaccinated with the flu vaccine.
After obtaining the sample of the expectant women who complied with the criteria, a second phase of the study began. This included a telephone interview and the review of the obstetric data of the Medical History. Through a structured questionnaire designed ad hoc, the women who were in the postpartum stage during the period ranging from 1 June to 30 September, 2016, were interviewed through the phone. The questionnaire collected variables about their knowledge, sources of information, place, and beliefs regarding the flu vaccine. Those who were not vaccinated declared their reasons for rejection. Likewise, the obstetric variables obtained from the Medical History were associated with vaccination or non-vaccination before giving birth. The vaccination coverage obtained was compared and contrasted with the nominal registry of vaccines (NRV) of the VC.
The women polled were assured about the confidentiality and anonymity of the collected data, as well as the right to not answer the questions.
Data Analysis
The statistical analyses were performed through the SPSS program version 20.0. For all variables, the frequencies and percentages of their categories were calculated, as well as the confidence interval at 95% (95% CI). The vaccine coverage was calculated as the percentage of vaccinated women with respect to the total sample, and its 95% CI was found as well. The chi-square test was used to analyze the statistical significance of the differences in the vaccine coverage percentages between the variable categories.
Ethical Approval
The study took into consideration the ethical principles for medical research established in the current legislation and was approved by the Research Commission of the participating centers after their authorization (#134-14) by the Spanish Agency of Medicines and Health Products (AEMPS) on 26 October 2015.
Results
Sociodemographic and Obstetric Characteristics of the Sample
A total of 1017 expectant women received advice on the flu vaccine during a monitoring of their pregnancy, which was performed by the midwife. Of these, 69.2% were Spanish, and the average age was 30.4 ± 5.6. For 94.7% of the expectant women, the pregnancy was their second one, and 98.0% of them had not had a previous abortion.
During the 2015-2016 vaccination campaign, the midwife gave advice to the expectant women in all trimesters of the pregnancy (1T: 191, 2T: 243, 3T: 249). The month with the greatest number of recommendations recorded was November, which was at 68.4% (n = 467), and the one with the least number was January, which was at 3.1%. The intent to vaccinate was 77.4% (95% CI: 74.8-79.9%) during the visit to the midwife.
A total of 683 (67.2%) post-partum mothers participated in the phone poll about knowledge, sources of information and reasons for vaccination, and they were distributed according to the health department as 267 (39.1%) in TV and 416 (60.1%) in EC. Those who were not polled due to different reasons, totaled at 334 (32.8%) ( Figure 1 ). 
Knowledge and Sources of Information about the Flu Vaccine
Of the 683 polled, the vaccination coverage was 61.6%. The expectant mothers who were also registered in the NVR obtained a high correlation with a Kappa value k = 0.974 (p < 0 .001) with a percentage of agreement of 98.8% (95% CI: 98.0-99.6). Additionally, 91.7% (n = 626) was aware about the flu vaccine during pregnancy, and 64.2% (n = 402) were vaccinated. The primary health center was the place where most of the 68.4% (n = 467) obtained information about the vaccine, followed by friends and family, with a total of 12.2% (n = 83). In the group of the vaccinated expectant women, consultation from the Internet as a favorable source for vaccination was statistically significant, while for the non-vaccinated group, the lack of information was underlined, which was at 63.3% (n = 31).
Most of those polled, 92.2%, declared having received the recommendation to vaccinate, although 35 .1% was not vaccinated. For 88.4%, the midwife was the most-active professional worker who recommended vaccination, followed by the family doctor (6.4%) ( Table 1) . 
Of the 683 polled, the vaccination coverage was 61.6%. The expectant mothers who were also registered in the NVR obtained a high correlation with a Kappa value k = 0.974 (p < 0.001) with a percentage of agreement of 98.8% (95% CI: 98.0-99.6). Additionally, 91.7% (n = 626) was aware about the flu vaccine during pregnancy, and 64.2% (n = 402) were vaccinated. The primary health center was the place where most of the 68.4% (n = 467) obtained information about the vaccine, followed by friends and family, with a total of 12.2% (n = 83). In the group of the vaccinated expectant women, consultation from the Internet as a favorable source for vaccination was statistically significant, while for the non-vaccinated group, the lack of information was underlined, which was at 63.3% (n = 31).
Most of those polled, 92.2%, declared having received the recommendation to vaccinate, although 35.1% was not vaccinated. For 88.4%, the midwife was the most-active professional worker who recommended vaccination, followed by the family doctor (6.4%) ( Table 1) . Obstetric variables for the pregnant women that have had a previous birth were collected from the medical history records of any of the two health departments (risk during the pregnancy, type of end of pregnancy, and feeding of the newborn after hospital discharge). These 628 women did not show significant differences in having received the flu vaccine or not (Table 2) . 
Beliefs about Vaccines in General and Their Relationship with the Flu Vaccine
The opinion on the vaccines in general was favorable or very favorable for 88.0% (n = 601, 95% CI: 85.4-90.6) of the expectant women and 98.5% (n = 673, 95% CI: 97.6-99.4) manifested having received all vaccines according to the vaccination calendar, throughout their lives, with both variables having a p < 0.01.
Reasons Declared for Rejecting the Flu Vaccine
The reasons for non-vaccination were, "not having previously received the flu vaccine", 31.3% (n = 82); "fear of the adverse effects of the vaccine", 20.6% (n = 54); and "the low confidence on the vaccine", 17.2% (n = 45). Only 12.2% (n = 32) affirmed not vaccinating due to not receiving advice from the health professional.
Other reasons were also cited, such as 'giving birth before the vaccination appointment', 9.9% (n = 26) and the 'belief that the flu vaccine is not effective', 5.5% (n = 15) (Figure 2 ). 
Discussion
The reasons that affected the decision to become vaccinated or not were analyzed in this research work. The intent to vaccinate in the initial sample (n = 1,017) after the midwife's advice was 77.4%, like the results from a study by Hu et al. [22] . The expecting women feel vulnerable and the health professionals play an important role in the entire process of mother-fetus health [23] . The Spanish health authorities, as well as that in other countries, are worried about the low vaccination coverage, lower than 40-50% [6, 9, 11, 24] . The VC, one of the 17 Autonomous Communities of Spain and the place where the present research took place, obtained the greatest percentage of flu vaccine coverage of pregnant women, being 52% for the 2018-2019 season [11, 25] . The vaccine coverage in this study, for the 2015-2016 season, reached up to 62%.
In light of the results obtained in this work, and after a literature review, we can attest that there are many factors, to a greater or lesser degree, related to vaccination that could be grouped into four categories-the setting, the pregnancy, the health professionals, and the fetus/newborn.
With regards to the setting, the fact that the vaccine is free [26] , is administered at the doctor's office itself [7, 27] , the use of reminders such as text messages [28] , and the degree of effectiveness achieved in a season (that the vaccine strains forecasted in this campaign are the same as the ones that are circulating), are factors that are favorable for vaccination [21, 29] . The need for an annual vaccination [20, 30] , and the decrease in the immunizations in the last months of the campaign, as observed in this work, are factors that have a negative effect. This "calendar effect", where the professional's recommendation decreases as the campaign moves forward, affects the final vaccination coverage [31] . The information was obtained by the expectant women in the primary education setting and through new technologies (Internet, social networks). As for the last point, it is important to evaluate their use and influence on the making of decisions about one's and one's descendants' health [32, 33] .
With respect to pregnancy, statements such as "lack of confidence" or "not having been vaccinated ever" were reasons for rejecting the vaccine [5, 34] . The women perceived the vaccination as something that was not necessary for the pregnancy [35] . It is fundamental that the health professionals are able to resolve worries and transmit confidence on the safety of the vaccines [19, 36] . The association between abortions and vaccines against the flu from previous years could create a certain worry, although there are certain limitations for confirming it [37] . In spite of this, in the 2017-2018 season in the USA, the vaccination coverage descended from 53.6% to 35.6% [38] . As for the obstetric variables studied, significant data related to the vaccination was not obtained, 
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With respect to pregnancy, statements such as "lack of confidence" or "not having been vaccinated ever" were reasons for rejecting the vaccine [5, 34] . The women perceived the vaccination as something that was not necessary for the pregnancy [35] . It is fundamental that the health professionals are able to resolve worries and transmit confidence on the safety of the vaccines [19, 36] . The association between abortions and vaccines against the flu from previous years could create a certain worry, although there are certain limitations for confirming it [37] . In spite of this, in the 2017-2018 season in the USA, the vaccination coverage descended from 53.6% to 35.6% [38] . As for the obstetric variables studied, significant data related to the vaccination was not obtained, although another study [39] has pointed to the association between a high-risk pregnancy and a greater vaccination rate. Another type of pre-pregnancy care (before conception or between pregnancies) could prevent possible infectious diseases that can affect the pregnant women, the fetus and the newborn, as long as they include an inspection of the vaccines, which should be given before the pregnancy, during the pregnancy, and at the post-partum stage [18, 40] . The non-vaccinated pregnant women have a high risk of becoming sick from the flu and a greater risk of hospitalization [15, 41, 42] .
Recommendation and counseling by a health professional is key for achieving a high vaccine coverage [11, 19, [34] [35] [36] 38] . In our study, the main reason for not vaccinating was not the lack of recommendations by a professional, given that most of the expectant women had received it [43, 44] . The midwife, in her monitoring and counseling role during the process of monitoring of the pregnancy, significantly increased the vaccine coverage [25, 45] . The appearance of health alerts for professionals and users [46] , as well as the handing out of leaflets at the office [47] or text messages [48] , could be effective. In this work, the re-enforcement of the midwife about the benefits at the health center, and the information provided by the internet [49] were the most notable predictors for the correct vaccination.
As for the effect on the fetus/newborn, the vaccine is safe for the mother and child. The women have a smaller probability of having a complication during the pregnancy if they are vaccinated, and therefore, this is also true for the fetus [44, 50, 51] . The pregnant woman is given two vaccines during the pregnancy, for the flu and whooping cough, with the second one obtaining the highest percentages in Spain [25] . This could be due to the women identifying the child as the beneficiary of the whooping cough vaccine, and the mother being the beneficiary of the flu vaccine. Thus, this could be the reason why this last vaccine loses value or importance [52] . The health professionals must insist on explaining the benefits of the flu vaccine for the fetus, otherwise incomplete information is being provided.
The barriers related with the resistance to the vaccines are due to reasons that are psychological, contextual, sociodemographic, and physical in character [3, 5, 31] . It is important to understand the reasons for the behavior of rejection of this vaccine, as an opportunity for modifying said behaviors [34, 53] . Health literacy must be in accordance with the culture and must adapt to the characteristics of the region. Communication by radio, television and the use of new technologies also improve vaccine coverage. [32, 54, 55] .
As for the limitations of the study, the state of vaccination was declared by the women, and could be subject to recall bias or social desirability bias. Within the strengths, the obtaining of a sample size of sufficient size, with a high rate of participation is notable, as it facilitated the obtainment of the reasons for rejection even after recommendations by a professional, and the high agreement obtained between the vaccine coverage declared and the one registered in the NVR.
This research study can serve as the basis for the development of more effective strategies when providing health recommendations to women of childbearing age and the impact on health achieved with the alliance between professionals and new technologies.
Conclusions
This study clearly confirms that after the recommendation of the flu vaccination in any trimester of the pregnancy, the pre-disposition towards vaccination of the expectant women was very high. The vaccine advice should be maintained throughout the seasonal campaign. The women mentioned having received the vaccines included in the vaccination calendar throughout their lives and positively evaluated their effectiveness and safety. However, this was not the case for the flu vaccine, as the reasons "not having been vaccinated before" and "doubts about its safety" represented more than half of the reasons put forth for rejecting it. This fact ratifies the particular lack of predisposition towards it, not only by the expectant mothers, but also by some health professional collectives and the population in general. We should not forget that the WHO has declared that "vaccine hesitancy" is one of the 10 main world threats for public health [56] .
This underlines the importance of the proactivity of the health professionals in the medical offices and the need to bring positive messages to the public sphere through social networks and the internet, two key elements for obtaining an optimal vaccination coverage. Funding: This research received no external funding.
